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(54) METHOD FOR FITTING TIP OF TAPPET FOR INTERNAL COMBUSTION 

(57)Abstract: 

PURPOSE: To prevent the development of hitting noise 
and abnormal wearing by firmly fitting a tip fitted into a 
fitting hole at the inner bottom surface of a tappet so as 
to stably hold. 

CONSTITUTION: By pressing the inner bottom surface 
of the tappet 1 around the fitting hole 3 inserting the tip 
4 with a punch 6 providing a calking edge 5 having 
scalene triangle and the inclining angle of the side 5a at 
the inner side larger than the inclining angle of the side 
5b at the outer side, the plastic forming quantity at the 
inner side in the end edge part 8 of the fitting hole 3 can 
be made to be larger than this plastic forming quantity at 
the outer side. By increase of the engaging area and the 
abutting pressure between the deformed end edge part 8 
and the tip 4, the holding force of the tip 4 is increased. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the chip means of attachment of the tappet for internal combustion engines which 
fixes a chip in the fitting hole formed in the center of an inner base of the tappet which makes 
the cylindrical shape with which the top face was blockaded Whenever [ to the direction of an 
axis of the inside side / tilt-angle ] the inner base of the tappet around the fitting hole with 
which said chip was inserted Chip means of attachment of the tappet for internal combustion 
engines characterized by pressing with punch equipped with the caulking cutting edge of a larger 
scalene triangle cross section than whenever [ tilt-angle / of the outside side ], and carrying out 
plastic deformation of the periphery section of a fitting hole to the inner direction. 
[Claim 2] Chip means of attachment of the tappet for internal combustion engines according to 
claim 1 characterized by forming a chamfer in the peripheral edge edge by the side of the fitting 
hole opening in a chip. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of attaching the chip of a wear- 
resistant metallic material in the contact section with the engine valve of the tappet used for the 
valve gear of the direct-acting mold in an internal combustion engine. 
[0002] 

[Description of the Prior Art] Recently, there is an inclination which makes the tappet (valve 
lifter) used for a valve gear the product made from an aluminium alloy from conventional iron 
from the purpose which is in the inclination which adopts the valve gear of a DOHC type, and 
lightweight-izes a valve gear system further from engine high rotation and the demand of a high 
increase in power. 

[0003] Since the tappet made from an aluminium alloy has reinforcement and low rigidity and is 
inferior to abrasion resistance compared with iron, he is trying to use a wear-resistant metallic 
material for the contact surface with a rotating cam and the axis end of an engine valve 
generally, equipping it with it. 

[0004] Drawing 2 shows the conventional tappet included in the valve gear of a direct-acting 
mold, and (101) is the cylinder head and the tappet body with which fitting of the sliding of (102) 
was made free to the cylinder head (101). In the hollow (102a) of the m^jor diameter formed in 
nothing and its upper limit side, the cylindrical shape with which the top face was blockaded the 
disc-like SIMM (103) of a wear-resistant metallic material — moreover, fitting of the same disc- 
like chip (104) of the minor diameter of a wear^resistant metallic material is carried out to the 
fitting hole (102b) formed in the inner base, respectively. 

[0005] The lower limit side of a chip (104) is in contact with the axis end of the engine valve 
(108) attached to the cylinder head (101) with one pair of cotters (105) (105), the spring retainer 
(106), the valve spring (107), etc. Moreover, the upper limit side of SIMM (103) is in contact with 
the rotating cam (109) of an engine valve (108) mostly arranged on the axis. 
[0006] In order to fix a chip (104) to the fitting hole (102b) of a tappet (102), it is conventionally 
performed by means like drawing 3 . In addition, at drawing 3 , in order to show the condition at 
the time of processing, the posture which carried out the vertical handstand of the tappet (102) 
with drawing 2 has shown. 

[0007] The inner base of a tappet (102) is turned upward, the chip (104) formed in the fitting 
hole (102b) disc-like [ of a wear^resistant metallic material ] is fitted in, and the periphery of a 
fitting hole (102b) is pressed to the punch (111) for caulking (caulking). 

[0008] The caulking cutting edge (1 12) which formed the cross-section form in the triangle is 
protruded downward in accordance with the periphery of a major diameter rather than the 
diameter of a fitting hole (102b), and he makes the inferior surface of tongue of punch (111) 
carry out plastic deformation of the periphery section of a fitting hole (102b) inside, and is trying 
to fix a chip (104) to it by pressing a caulking cutting edge (1 12) on the inner base of a tappet 
(102). 
[0009] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned conventional means has 
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a small engagement area of the periphery section (1 10) of a fitting hole (102b), and the peripheral 
edge edge of the top face (top face in drawing 3 ) of a chip (104) and is comparatively small, it 
has the problem to which maintenance immobilization of a chip (104) tends to become imperfect. 
[ of the deformation crooked in the method of inside from the rim of a chip (104) ] 
[0010] If the chip (104) is not fully being fixed, a clearance will be generated between a chip 
(104) and a tappet (102) or between a chip (104) and an engine valve (108), and a blow sound will 
occur on the occasion of operation, and it will become the cause of anomalous attrition. 
Furthermore, when a valve gear system causes irregular movement by a surging phenomenon 
etc., in being the worst, there is a possibility that a chip (104) may be omitted. 
[001 1] thrust large [ forming the caulking cutting edge (112) of punch (1 1 1) on a large scale ] in 
order to fix a chip (104) firmly — in addition, although what is necessary is just to enlarge plastic 
deformation irreversible deformation of a fitting hole (102b), if it does in this way, a crack (1 13) 
will arise in the bottom crowning of the concave (henceforth a caulking concave) of the triangle 
cross section formed in the inner base of a tappet (102), and sufficient holding power will no 
longer be acquired. 

[0012] This invention aims at offering the chip means of attachment of the tappet for internal 
combustion engines which solved the above-mentioned trouble in a means conventionally. 
[0013] 

[Means for Solving the Problem] In the chip means of attachment of the tappet for internal 
combustion engines which fixes a chip in the fitting hole which formed this invention in the 
center of an inner base of the tappet which makes the cylindrical shape with which the top face 
was blockaded in order to attain the above-mentioned purpose Whenever [ to the direction of an 
axis of the inside side / tilt-angle ] the inner base of the tappet around the fitting hole with 
which said chip was inserted It presses with punch equipped with the caulking cutting edge of a 
larger scalene triangle cross section than whenever [ tilt-angle / of the outside side ], and is 
characterized by carrying out plastic deformation of the periphery section of a fitting hole to the 
inner direction. 
[0014] 

[Function] By making larger than whenever [ tilt-angle / of the outside side ] whenever [ tilt- 
angle / of the side inside / which makes a scalene triangle cross section / a caulking cutting 
edge ], the engagement area and contact pressure of the edge section and the chip which could 
enlarge inside the outside and were made to transform the plastic deformation irreversible 
deformation when pressing the inner base of the tappet around a fitting hole with a caulking 
cutting edge increase, and the holding power of a chip increases. 
[0015] 

[Example] Drawing 1 is the sectional view of an important section showing one example of this 
invention, and the fitting hole (3) with which fitting of the chip (4) is carried out is formed in the 
center of the heavy-gage part (2) at the base of inner of the headwall of a tappet (1). The inside 
of a fitting hole (3) is formed in the shape of a direct cylinder until it performs caulking 
processing of degree process. 

[0016] A chip (4) excises the disk type of a wear-resistant metallic material aslant over the 
perimeter in the peripheral edge edge of nothing and its vertical both sides, and the chamfer (4a) 
is formed. 

[0017] After fitting in a chip (4) in a fitting hole (3), according to the conventional means of 
drawin g 3 , using the punch (6) which equips an inferior surface of tongue with a caulking cutting 
edge (5), the base in a tappet around a fitting hole (3) is pressed, and a caulking concave (7) is 
formed in the field of a heavy-gage part (2). 

[0018] The cross section where whenever [ tilt-angle / as opposed to the direction of an axis of 
the inside side (5a) in a caulking cutting edge (5) ] is larger than that of the outside side (5b) is 
making the scalene triangle. If the heavy-gage part (2) of a tappet is pressed with such punch 
(6), a caulking cutting edge (5) and the corresponding caulking concave (7) of the scalene triangle 
cross section of a configuration will be formed in the perimeter of a fitting hole (3). 
[0019] since [ namely, ] the plastic deformation irreversible deformation by the side inside 
[ large ] whenever [ tilt-angle ] (5a) becomes larger than the side (5b) of the outside where 
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whenever [ tilt-angle ] is small — the movement magnitude of the meat to the inner direction — 
** — it is large, therefore is firmly stuck by pressure to the chamfer (4a) formed in the 
periphery of a chip (4). 

[0020] At this time, by setting up almost equally to whenever [ tilt-angle / of the chamfer (4a) 
formed in the chip (4) ] whenever [ tilt-angle / of the side (5a) inside a caulking cutting edge 
(5) ], plastic deformation can be carried out so that the edge section (8) may fully be stuck to 
the chamfer (4a) of a chip (4). 

[0021] And since the chamfer (4a) is prepared in the chip (4), as compared with the case where 
there is no chamfer, engagement area with the edge section (8) of a fitting hole (3) increases, 
firmly [ the large sticking-by-pressure force and large interval which join the edge section (8) ], 
it is stabilized and a chip (4) is held. 

[0022] Consequently, on the occasion of operation of an engine, a chip (4) is held stably at a 
tappet, even if it generates a blow sound and anomalous attrition or it causes irregular 
movement to a valve gear system, it does not have a possibility that a chip (4) may be omitted, 
either, and it can secure normal operational status over a long period of time. 
[0023] Whenever [ tilt-angle / of the both sides of a caulking cutting edge (5) ] is good to be 
selected according to the conditions of the tappet for application, and the member of a chip and 
others, and to set whenever [ tilt-angle / of the outside side (5b) ] as 15 degrees for whenever 
[ tilt-angle / of the inside side (5a) ] 45 degrees. However, this include angle is an example and 
is not limited to this numeric value. 

[0024] Moreover, although the chamfer (4a) formed in a chip (4) is processed on both sides of a 
chip (4) in the illustration example, if the chamfer (4a) is prepared in one side suitable for the 
opening side of a fitting hole (3) at least, it is not necessary to say that this invention can be 
carried out. 

[0025] However, since it needs to be troublesome or it is necessary to turn and equip the 
opening side of a fitting hole (3) with the field in which the chamfer (4a) was prepared in case a 
chip (4) is fitted into a fitting hole (3) if a chamfer (4a) is prepared only in one side, it takes the 
time and effort which distinguishes the front flesh side of a chip (4). Therefore, it is convenient 
like an example to prepare a chamfer (4a) in both sides of a chip (4) on a real activity. 
[0026] 

[Effect of the Invention] According to this invention, the following effectiveness is done so. 

(a) Since the movement magnitude of the meat to the inner direction serves as size and can fix 

a chip to a tappet firmly, it is prevented that a blow sound, anomalous attrition, and omission 

occur on the occasion of operation, and it can use it stably over a long period of time. 

[0027] (b) If a chamfer is prepared in a chip, the engagement area of the edge section of a fitting 

hole and the chip which carried out plastic deformation will increase, and a chip will be held more 

stably. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of an important section showing one example of 
this invention. 

[Drawing 2 ] It is drawing of longitudinal section showing the configuration of the tappet included 
in the direct-acting mold valve gear. 

[Drawing 3] It is drawing of longitudinal section of an important section showing a caulking means 
to attach the conventional chip. 

[Drawin g 4] It is the bottom view showing the caulking cutting edge used for the conventional 
means. 

[Description of Notations] 

(1) Tappet (2) heavy-gage parts 

(3) Fitting hole (4) chips 

(4a) Chamfer (5) caulking cutting edge 

(5a) The inside side (5b) The outside side 

(6) Punch (7) caulking concave 

(8) Edge section 
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